The cytotoxic effects of ciprofloxacin in Giardia lamblia trophozoites.
The cytotoxicity of ciprofloxacin was investigated in culture of Giardia lamblia (ATCC 30957), used as an in vitro cellular model, on the basis of cell growth, morphology, viability, adherence and metabolic studies. The effects on cell membrane integrity were evaluated by permeability of the cells to trypan blue, and the morphological alterations were studied by optical and transmission electronic microscopy. The metabolic studies were performed by measured oxygen uptake with a Clark-type oxygen electrode. Our data show that ciprofloxacin induces loss of viability with morphological alterations and loss of membrane integrity. Ultrastructural observations revealed that this drug promoted modifications on the cell shape, pronounced dorsal vesiculation, plasma membrane blebbing, disaggregation of ribosome, coagulation of cytoplasmic matrix, and heavy deposit of electron-dense precipitates on the cytoplasm and nucleus. Ciprofloxacin also inhibits parasite growth, adherence and O(2) uptake in a concentration-dependent manner. Some of these observations suggest that cytotoxicity of ciprofloxacin results in cell death by a necrosis process. We demonstrate that ciprofloxacin has a lethal effect in G. lamblia trophozoites and could be used as an alternative drug in giardiasis treatment, particularly in infections that are resistant to other antibiotics.